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WHA' 



WHAT IS CLAIMED IS: 
%£S V A negative pressure producing fiber body for 
use inV container for containing a liquid, which is to 
be supplied to a liquid ejecting head for ejecting the 
liquid f<\r recording, in a manner that allows the 
liquid to\be supplied, comprising an olefin resin at 
least on t&e fiber surface thereof, said olefin resin 
having a ly©philic group in an oriented state on the 
surface thereof. 



2. A fitter body for use in a container for 



containing a water-based liquid, which is to be 
supplied to a lUquid ejecting head for ejecting the 
water-based liquid for recording, in a manner that 
allows the water \based liquid to be supplied, 
consisting of a fibber provided with a polymer at least 
part of its surface, 

said polymer including a first portion having a 
hydrophilic group and a second portion having a group 
of which interfacial energy is lower than that of said 
hydrophilic group and almost the same as the surface 
energy of said part of ^he surface, 

said second portion \being oriented toward said 
part of the surface, saidVirst portion being oriented 
in the direction different \rom said part of the 
surface. 
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3\ The fiber body according to claim 2, wherein 
the surrfece of said fiber consists of an olefin resin 
and said polymer is polyalkylsiloxane including a 
hydrophili& group. 



4. TheXfiber body according to claim 3, wherein 
said hydrophilic group has a polyalkylene oxide chain. 

5. The filler body according to claim 3, wherein 
10 said olefin resi\i is polypropylene or polyethylene and 

said polyalkylsiloxane is polyoxyalkylene- 
dimethylpolysiloxahe. 

6. A liquid container containing the fiber body 
15 according to any one raf claims 2 to 5 as a negative 

pressure generating mejnber. 



7. A liquid container comprising a negative 
pressure generating membeV containing portion for 
20 containing the fiber body according to any one of 

claims 2 to 5 as a negative\pressure generating member 
and a liquid containing port\on for supplying liquid to 
said negative pressure generating member containing 
portion, said liquid containing^ portion and said 
25 negative pressure generating member containing portion 
constituting an integrally or rema^/ably formed unit, 
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A The liquid container according to claim 7, 



10 



comprising an inner bag for containing liquid, which 
becomes (reformed as the liquid contained therein 
becomes lea out and thereby can produce a negative 
pressure, a\casing for covering said inner bag, and an 
atmosphere ccWnunication port which can introduce 
atmosphere beween said casing and said inner bag. 

9. A liquiM container comprising a supply opening 
for supplying liquid to a liquid ejecting head and an 
atmosphere communication port for allowing the interior 
thereof to communicate with the atmosphere and 
containing a negative pressure generating member, 
wherein the fiber bod\ according to claim 2 is arranged 
15 in the interior portiomof said supply opening. 

lto. A liquid container comprising a supply 
openincXfor supplying liquid to a liquid ejecting head 
and an atmosphere communication port for allowing the 
20 interior thereof to communicate with the atmosphere and 
containing aVfiber body as a negative pressure 
gener a ti^jjL. member, wherein said fiber body has been 
partiallyO^dec^ed to surface treatment of giving 
lyophilic nature thereto only on the portion 

\ 

25 corresponding to said^supply opening and on the 
periphery portion thereof. 
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.1. A liquid container comprising a negative 
presst&re generating member containing portion for 
containing a fiber body as a negative pressure 
generating member, an atmosphere communication port for 
5 allowing Ythe interior of said negative pressure 

generating^ member containing portion to communicate 
with the amnosphere, a supply opening for supplying the 
liquid held \by said fiber body to a liquid ejecting 
head and a lmjuid containing portion for leading out 
10 the liquid to^aid negative pressure generating member 
containing pormon, said liquid containing- portion and 
said negative pressure generating member containing 
portion constitumng an integrally or removably formed 
unit, wher^^J saic\ fiber body is partially subjected to 
15 surface tr^tment d£ giving lyophilic nature thereto 
only on the portion Corresponding to said supply 
opening and on the pei&iphery portion thereof. 



12. A liquid container comprising a negative 
20 pressure generating membej\ containing portion for 
containing a fiber body as\ negative pressure 
generating member, an atmosp^re communication port for 
allowing the interior of said Negative pressure 
generating member containing po'Abion to communicate 
25 with the atmosphere, a supply opening for supplying the 
liquid held by said fiber body to \A liquid ejecting 
head and a liquid containing portior\ for leading out 
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le liquid to said negative pressure generating member 
containing portion, said liquid containing portion and 
sai\ negative pressure generating member containing 
portion constituting an integrally or removably formed 
unit, Vherein said fiber body is partially subjected to 
surf ace \treatment of giving lyophilic nature thereto 
only on t\e periphery of the planar layer existing over 
the portiorX where the above negative pressure 
generating member containing portion communicates with 
the above liqimd containing portion and intersecting 
the gravity direction. 



15 



20 



25 



13. A Id 
pressure generj 
containing a fi^ 



>er bo 



ontainer comprising a negative 
pmber containing portion for 
as a negative pressure 



generating member, an atmosphere communication port for 
allowing the interior of \aid negative pressure 
generating member containing portion to communicate 
with the atmosphere, a suppl^\opening for supplying the 
liquid held by said fiber body ^to a liquid ejecting 
head and a liquid containing pormon for leading out 
the liquid to said negative pressur^ generating member 
containing portion, said liquid contemning portion and 
said negative pressure generating member containing 
portion constituting an integrally or reir^pvably formed 
unit, wherein said fiber body is partiall A subjected to 
surface treatment of giving lyophilic natura thereto at 
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laast on the liquid supplying area from "the portion 
whence the above negative pressure generating member 
containing portion communicates with the above liquid 
containing portion to the above supply opening to the 
whole mber body. 



10 



15 



20 



25 



14. >^ liquid container comprising a negative 
pressure generating member containing portion for 
containing a iber body as a negative pressure 
generating memlber, an atmosphere communication port for 
allowing the inferior of said negative pressure 
generating member\ containing portion to communicate 
with the atmospher&, a supply opening for supplying the 
liquid held by^s^xd Nfiber body to a liquid ejecting 
head and a liqtLld \con%aining portion for leading out 
the liquid to said neg^five pressure generating member 
containing portion, saidVLiquid containing portion and 
said negative pressure generating member containing 
portion constituting an integrally or removably formed 
unit, wherein said fiber bod^is partially subjected to 
surface treatment of giving lyophilic nature thereto at 
least on the portion where said i\egative pressure 
generating member containing portion communicates with 
said liquid containing portion to tti^ whole fiber body. 

15. A liquid container comprisingVa negative 
pressure generating member containing porttion for 
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containing a fiber body as a negative pressure 
generating member, an atmosphere communication port for 
allVwing the interior of said negative pressure 
generating member containing portion to communicate 
5 with the atmosphere, a supply opening for supplying 

liquid to a liquid ejecting head, a liquid containing 
portion fqr leading out the liquid to said negative 
pressure generating member containing portion and an 
atmosphere introducing channel, which is provided in 

10 the vicinity ot the portion where said negative 
pressure generating member containing portion 
communicates withi said liquid containing portion, for 
causing a g\as^iqu\d exchange in which the liquid is 
led out to s\id negative pressure generating member 

15 containing portion subsequently after gas is introduced 
into said liquid containing portion, said liquid 
containing portion and seuLd negative pressure 
generating member containing portion constituting an 
integrally or removably formed unit, wherein said fiber 

20 body is partially subjected t\ surface treatment of 
giving lyophilic nature theretcXat least on the area 
corresponding to said atmosphere Vntroducing channel to 
the whole fiber body. \ 

25 16. The liquid container according to any one of 

claims 11 to 15, wherein said liquid containing portion 
comprises an inner bag for containing liqimd, which 
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>comes deformed as the liquid contained therein 
becomes led out and thereby can produce a negative 
pressure, a casing for covering said inner bag, and an 
atmosphere communication port which can introduce 
atmosph^e between said casing and said inner bag, 



17. Tlfce liquid container according to claim 12, 
wherein said Vegative pressure generating member 
containing pormon comprises a first fiber body on the 
10 side of said atmosphere communication port and a second 
fiber body on the \ide of said supply opening, the 
portion of the fibe^body subjected to said partial 
surface treatment pf giving lyophilic nature thereto 
being said Y^rst/fiber \ody. 



15 



20 



18. TheyLiquid contaaber according to any one of 
claims 13 to 15, wherein saick negative pressure 
generating member containing portion comprises a first 
fiber body on the side of said atmosphere communication 
port and a second fiber body on th\ side of said supply 
opening, the portion of the fiber bo^ partially 
subjected to said surface treatment of VLving lyophilic 
nature thereto being said second fiber boc 



25 19. The liquid container according to cfi^im 18, 

wherein said second fiber body is subjected to ^aid 
surface treatment of giving lyophilic nature therajbo as 
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a part of the entire fiber body comprising said first 
aWi second fiber bodies, the entire second fiber body 
being subjected to said surface treatment of giving 
lyop^i lie nature thereto • 
5 \ 

20\ The liquid container according to any one of 
claims lulto 15, wherein the portion of said fiber body 
subjected \o surface treatment of giving lyophilic 
nature thereto has a wettable surface structure 
10 comprising a jaolymer having relatively long chain 

lyophilic groufls and relatively short chain lyophobic 
groups substantially alternately. 

21. Thaitquk container according to claim 20, 
15 wherein when said lAruid is water-based liquid, said 

lyophilic groups are \ide chain groups having a polymer 
structure including a iVdrophilic group and said 
lyophobic groups are sid\ chain groups having a methyl 
group . \ 
20 \ 

22. The liquid contained according to any one of 
claims 10 to 15, wherein said sWface treatment of 
giving lyophilic nature to the fifijer body comprises a 
process of condensing a fragmented Voduct of polymer 

25 cleavage, the polymer comprising a fdVst group which 

can be subjected to cleavage and condensation and has a 
lyophobic group and a second group whichVhas a 
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iVter facial energy almost the same as the surface 
eneWjy of the part of the fiber, into a polymer on the 
surface of the fiber. 

5 23. \The liquid container according to claim 22, 

wherein sa^d condensation process comprises an 
annealing process for annealing the water molecules 
produced in ifche condensation after completing the 
evaporation pAtfoe solution in which said polymer is 
10 dissolved. 

24. The liquid container according to claim 23, 
wherein the heating temperature in said annealing 
process is higher than thamaximum temperature at which 

15 said fiber body is used and Yower than the melting 
points of said fiber body and \aid polymer. 

25. A fiber body having an olefin resin at least 
on its surface, said surface having a reformed portion 

20 having been subjected to surface treatment of giving 
hydrophilic nature thereto, and- applied to a negative 
pressure producing portion for use in an ink jet 
apparatus, comprising a wettable surface structure 
obtained in the following steps of: attaching on the 

25 surface of said fiber a treatment agent containing a 
polymer, which has a hydrophilic group and a group 
having an interfacial energy almost the same as the 
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surface energy of said olef in-based fiber surface 
thereon, a dilute acid as a catalyst for said polymer 
cleavage and alcohol; subjecting said polymer to 
cleavage by evaporating the treatment agent attached on 
5 the surface of said fiber and allowing said dilute acid 
to be a concentrated acid; and condensing the product 
of the polymer cleavage. 



^6. A method of subjecting a fiber body, which is 
10 used iA an ink jet apparatus as a negative pressure 
generatdSag member for producing a negative pressure 
against a\ ink jet head while holding a liquid therein 
and supplying the liquid to said head, to surface 
treatment of Vjiving lyophilic nature thereto at least 
15 on the part oAthe surface thereof, comprising: 

a first stop of providing said surface part with a 
liquid containincAa polymer fragmented product which 
has a first frd^iof^ with a lyophilic group and a second 
portion with fa ^tou^ having an inter facial energy 
20 different from that o\ said lyophilic group but almost 
the same as the surf aceV energy of said surface part, 
the polymer fragmented product being obtained by 
subjecting a polymer to cl^vage which has said first 
and second portions and is ud^d for providing said 
25 lyophilic group to said surfaces part; 

a second step of orientatin\ the second portion of 
said polymer cleavage on said surmce part toward said 
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gurface part side and the first portion of the same in 
direction different from said surface part; and 
a third step of condensing at least part of said 
oriented portions of the polymer fragmented product on 
said s\irface part into a polymer. 



10 



15 



20 



25 



27. \ A method of subjecting a fiber body, as a 
negative pressure generating member, contained in a 
liquid container having a supply opening for supplying 
liquid to a\liquid ejecting head and an atmosphere 
communicatioA port for allowing the interior of the 



liquid container to communicate with the atmosphere, 
besides |Jie fiber body, to surface treatment of giving 
lyophilidYnsafcureV thereto on the portion corresponding 
to a suppw o^eni^g and the periphery thereof, 
comprising »the stej^s of: 

injecting the above lyophilic treatment agent into* 
the vicinity of the central portion of the above fiber 
body by using a syringe\containing the above lyophilic 
treatment agent and inserting the needle of the syringe 
into the above fiber body ^firough the above atmosphere 
communication port; and 

sucking up the above lyo-fJhilic treatment agent 
through the above supply openings and discharging the 
same before the above lyophilic treatment agent reaches 
the inner surface of the above liqu\d container. 
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2fi. A method of producing a fiber body which has 
an olefin resin at; least on its surface, has part of 
its surface reformed to be hydrophilic, and is applied 
to a negative pressure producing portion for use in an 
ink jet apparatus, comprising the steps of: 

forming a fiber surface having a liquid, which 
contains pc&Lyalkylsiloxane having a hydrophilic group, 
acid and alcohol, attached thereon; and 

heating \and drying the liquid attached on said 
fiber surface\at temperatures higher than room 
temperature ana lower than the melting point of the 
olefin resin. \ 

29. methofl of producing a fiber body which has 
an olefin ]se^.n atvLeast on its surface, has part of 
its surface reformetnto be hydrophilic, and is applied 
to a negative pressure^ producing portion for use in an 
ink jet apparatus, comprising the steps of: 

forming a fiber surVace having a liquid, which 
contains polyalkylsiloxanek having a hydrophilic group, 
acid and alcohol and water ,\ attached thereon; and 

drying the liquid attached on said fiber surface 
and, during the drying proces^ orientating said 
hydrophilic group in the direction opposite to said 
fiber surface so as to subject tnje fiber body to 
surface treatment of giving lyophiuic nature thereto. 
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10. A method of reforming the surface of fiber 
constituting an ink absorber which is applied to a 
negativa pressure producing portion for use in an ink 
jet apparatus, comprising: 

a fir^t step of providing a liquid, in which a 
dilute acid\ a volatility and affinity-to- fiber surface 
improver, an\i a treatment agent containing a polymer 
comprising a \second portion having a group of which 
inter facial energy is almost the same as the surface 
energy of said Viber surface and a first portion having 
a group of whicra interf acial energy is different form 



□ 
111 
\- 

Ml 

o 
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15 



20 



said interf acial ^nergy are dissolved, on said fiber 
surface; 

a secondla&ep \f removing said affinity improver 
by applying he^C ^to ^pid fiber surface; 

a third srap of subjecting the polymer in said 
treatment agent to cleavage by making said dilute acid 
to be a concentrated one ;\ and 

a fourth step of condensing said polymer having 
been subjected to cleavage o\ said fiber surface while 
orientating the second portion^ of said polymer toward 
said fiber surface and the firs\ portion of the same in 
the direction different from saia fiber surface. 



25 



31. A method of reforming theXsurface of a fiber 
constituting an ink absorber which is applied to a 
negative pressure producing portion fobr use in an ink 
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jet apparatus by introducing a functional group 
th<^ein, comprising the step of condensing a polymer 
fragmented product comprising a second portion having a 
group oif which interfacial energy is almost the same as 
the surface energy of said fiber surface and a first 
portion ha^ng said functional group in state where 
said pqu^rfier fragmented product is oriented based on 
the af An^fcy t& said fiber surface of the group of 
which interfacia\ energy is almost the same as the 
10 surface energy of said surface, said polymer fragmented 
product being obtained by subjecting a polymer compound 
comprising said first potion and said second portion 
to cleavage. 



15 



20 



25 



32. A fiber, which constitutes an ink absorber 
applied\to a negative pressure producing portion for 
use in al& ink jet apparatus, having a reformed surface 
with a functional group introduced thereon, wherein the 
surface of\said fiber has a condensate of a polymer 
fragmented product attached thereon, said condensate 
being obtained by condensing the polymer fragmented 
product comprising a second portion having a group of 
which interfacial energy is almost the same as the 
surface energy o\ said fiber surface and a first 
portion having said functional group in state where 
said polymer fragmented product is oriented based on 
the affinity to sai| fiber surface of the group of 
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' jwwti^ch irvter facial energy is almost the same as the 
" surfiace energy of said surface, said polymer fragmented 
product being obtained by subjecting a polymer compound 
comprising said first portion and said second portion 
5 to cleavage. 



20 



25 



33. \A fiber, which constitutes an ink absorber 
applied tola negative pressure producing portion for 
use in an ink jet apparatus, having a periphery portion 
10 consisting o^ a curved surface of which cross section 

has a periphery in the form of a closed ring, having on 
said periphery^ portion at least a portion coated with a 
film which contains a polymer and surrounds the 



15 



periphery of sa: ^ periphery portion in the form of a 
closed ring, and having been subjected to surface 
reforming on the surface portion coated with the film 
containing said polymer, wherein said polymer is a 
material which is soluble in a solvent or of which main 
skeleton is differentlfrom said fiber surface and 
comprises a first portion having a functional group 
used for reforming saidlsurface and a second portion 
having a group of which |nterfacial energy is different 
from that of said functional group but almost the same 
as the surface energy of s&id surface, said second 
portion being oriented towasd said surface, said first 
portion being oriented in the^ direction different from 
said surface . 
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|4. A method of reforming the surface of a fiber, 
which Constitutes an ink absorber applied to a negative 
pressure producing portion for use in an ink jet 
apparatus, in which the hydrophobic surface of said 
5 fiber is Reformed into a hydrophilic one, comprising 
the step oA attaching on said hydrophobic surface a 
polymer fragmented product comprising a hydrophilic 
group and a Hydrophobic group in such a manner as to 
orientate saicA hydrophobic group toward the surface of 
10 said hydrophobic group and said hydrophilic group in 
the direction different from said hydrophobic group, 



15 



20 



25 



said polymer 
subjecting a 
hydrophi 1 ic g 




nted product being obtained by 
compound comprising said 
and said hydrophobic group. 



35. The method ofVreforming the surface of a 
fiber according to claim \*4, wherein said polymer 
fragmented products on sai^ hydrophobic surface are 
condensed each other . 

36. The method of reforming the surface of a 
fiber according to claim 34 or 3£5, wherein said step 
comprises the sub-steps of : applying a liquid 
containing said polymer compound aqd a dilute acid on 
said hydrophobic surface; allowing sbid dilute acid to 
be a concentrated acid on said hydrophobic surface; and 
subjecting said polymer compound to cleavage to obtain 
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polymer fragmented products. 

37. The method of reforming the surface of a 
flb&c according to claim 34, wherein said step uses, as 
said Yiquid, a liquid containing water and a nonaqueous 
solven\ having a vapor pressure lower than that of 
water, -qhereby, during the drying process of said 
liquid om said hydrophobic surface, said nonaqueous 
solvent evaporates before water does and there arises a 
10 state whereV film of water exists on said hydrophobic 
surface. 



15 



38. ^K^/^me^thod of reforming the surface of a 
fiber accoffriif\g t\> claim 34, wherein said liquid has a 
composition which kllows said hydrophobic surface to be 
wettable by said liquid on a desired portion. 



20 



39. The method reforming the surface of a 
fiber according to claim\34, wherein said hydrophobic 
surface of said fiber consists of an olefin resin. 



25 



40. The method of reforming the surface of a 
fiber according to claim 34, w\erein said polymer 
compound is polyalkylsiloxane h^j/ing a hydrophilic 
group . 



41. The method of reforming t\e surface of a 
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fiber according to claim 40, wherein said polymer 

impound has a polyalkylene oxide chain as said 
h^firophilic group. 

42. The method of reforming the surface of a 
fibe^ according to claim 40, wherein polyalkylsiloxane 
having said hydrophilic group is ( polyoxyalky lene ) - 
poly ( dabiethylsiloxane ) . 

43. \ A method of subjecting a porous material, 
which constitutes an ink absorber applied to a negative 
pressure producing portion for use in an ink jet 
appara-Sok/ t\ surface reforming on part of its surface, 
wherein^urfaoe reforming is performed by condensing on 
said part of the surface a cleaved polymer which is 
oriented based oX the affinity of the interfacial 
energy of a group \similar to the surface energy of said 
part of the surface\pf said porous material. 

44. A method of subjecting at least a part of a 
surface of a fiber, which constitutes an ink absorber 
applied to a negative pressure producing portion for 
use in an ink jet apparatus^ to surface reforming using 
a liquid polymer, comprisingXa condensation step of 
condensing a polymer fragmented product, which 
comprises a first group which csui be subjected to 
cleavage and condensation and has^a functional group 



* 

- 181 - 



10 



aftcl a second group of which interfacial energy is 
aJ^nofe^: the same as the surface energy of the part of 
thS^§*u3^ace of the above fiber, into a polymer on the 
abOTC par\of the surface. 

^ ^^ 4 |5- A fiber having a hydrophobic surface part of 
which ftas been subjected to surface reforming into a 
hydrophklic surface and constituting an ink absorber 
which is applied to a negative pressure producing 
portion por use in an ink jet method, wherein a polymer 
fragmented product having a hydrophilic group and a 



hydrophobic group is attached on said hydrophobic 
surface in such a manner as that said hydrophobic group 
is oriented toward the surface of said hydrophobic 
15 group and d^id hydrophilic group is oriented in the 

direction different from said hydrophobic group, said 
polymer fragmented product being obtained by subjecting 
a polymer compound comprising said hydrophilic group 
and said hydrophobic group. 

20 

46. The fil\er according to claim 45, comprising a 
core portion and \ surface layer covering said core 
portion, each of sa^Ld core portion and said surface 
layer consisting of \m olefin resin, the melting point 
25 of the resin constituting said core portion being 

higher than that of tn^ resin constituting said surface 
layer. 
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^uL(v/ 4 V The fiber according to claim 46, wherein the 
resin constituting said core portion is polypropylene 
and the Aesin constituting said surface layer is 
polyethylene . . 



10 



48. Tbe fiber according to claim 47, wherein said 
core portior\ is partially exposed to the outer wall 
surface and ^aid polymer fragmented products are 
attached both\on the surface of the exposed portion of 
said core portion and on the surface of said surface 
layer. 



15 



49. The filler according to any one of claims 45 
to 48, wherein said polymer compound is 
polyalkylsiloxane having a hydrophilic group. 



20 
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50. The fiber \according to claim 49, wherein said 
polymer compound has\a polyalkylene oxide group as said 
hydrophilic group. 

51. The fiber according to any one of claims 45 
to 48, wherein polyalkylsiloxane having said 
hydrophilic group is ( p^lyoxyalky lene ) - 
poly ( dimethylsiloxane ) . 

52. A wettable surface structure constituting an 
ink absorber which is applied to a negative pressure 
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w^^y^pAoducing portion for use in an ink jet apparatus and 
C/ ho ^ in 9 a liquid supplied thereto, comprising a polymer 
haviVig relatively long chain lyophilic groups and 
relatively short chain lyophobic groups alternately. 



53\ A fiber body which has an olefin resin at 
least on\its surface, has part of its surface reformed 
to be hydrophilic, and is applied to a negative 
pressure producing portion for use in an ink jet 
10 apparatus, comprising a wettable surface structure 
having relatively long chain hydrophilic groups and 
relatively shcrrt chain hydrophobic groups alternately 
on said fiber surface, the wettable surface structure 
being obtained Ky the following steps of: forming a 



5 fiber surface hawng a treatment liquid attached 

thereon, the treatment liquid comprising a polymer 
having a hydrophili© group and a group of which 
interfacial energy is almost the same as the surface 
energy of the fiber sArface comprising said olefin 

:0 resin as a constituent^ a dilute acid as a catalyst for 
said polymer cleavage and alcohol; subjecting said 
polymer to cleavage by evaporating the treatment liquid 
attached on said fiber suraace and allowing said dilute 
acid to be changed to a concentrated acid; and 

15 condensing the polymer cleavage products. 



54. A fi 



bsorber for use in liquid ejection 
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wfeich consists of an olefin resin and is contained in a 
liquid container for holding a liquid supplied to a 
liquid ejecting head under a negative pressure, 
comprising at least a portion having been subjected to 
surfaqe treatment of giving lyophilic nature thereto on 
its surface, said portion having been subjected to 
surf ace\ treatment of giving lyophilic nature thereto 
having a\first lyophilic area relatively superior in 
lyophilicX nature and a second lyophilic area relatively 
inferior t® the above first lyophilic area in lyophilic 
nature. \ 



59^V A fiber absorber, as an assembly of numbers 
of f ibe^^^pr Vise in liquid ejection which has a 
polymer obmpoundV provided on at least the part of its 
surface which should be subjected to surface treatment 
of giving lyophilic^ nature thereto and is used for 
holding a liquid supplied to a liquid ejecting head 
under a negative pressure, wherein said polymer 
compound includes a fiaAst portion having a lyophilic 
group and a second portion having a group of which 
interfacial energy is Iowot than that of said lyophilic 
group but almost the same aa the surface energy of said 
surface part and a portion having been subjected to 
surface treatment of giving lyophilic nature thereto is 
obtained by orientating said second portion toward said 
part of the surface and said f irstAportion in the 



- 185 - 



iirection different from said part of the surface, said 

rtion having been subjected to surface treatment of 
sa:ud part of the surface having a first lyophilic area 
relatively superior in lyophilic nature and a second 
lyophMic area relatively inferior to the above first 
lyophilYc area in lyophilic nature. 



10 



56. \The fiber absorber for use in liquid ejection 
according iSg claim 55, wherein said polymer compound is 
provided in T^uch a manner as to coat at least part of 
the periphery\of said fiber, 



7. yTfte 
ing Ybo c 



15 



57. Y/ffte fi?fc>er absorber for use in liquid ejection 
according \to claillj 55, wherein said fiber has an olefin 
resin at least on i^ts surface, 



20 



25 



58. The fiber al&sorber for use in liquid ejection 
according to claim 57, Vherein said polymer is 
polyalkylsiloxane having >a lyophilic group* 

59. The fiber absorberXfor use in liquid ejection 
according to claim 57 or 58, w\erein said fiber 
comprises a core portion and a s\rface layer covering 
said core portion, the melting poiVt of the resin 
constituting said core portion beincA higher than that 
of the resin constituting said surfaces layer. 



.. • .- * 
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The fiber absorber for use in liquid ejection 
according to claim 59 , wherein the resin constituting 
said cone portion is polypropylene and the resin 
constituting said surface layer is polyethylene, 

61. A fiber absorber, as an assembly of numbers 
of fibers, fbr use in liquid ejection which has a 
lyophobic suraace at least part of which is reformed 
into a lyophiAlc surface and is used for holding a 
liquid supplied^ to a liquid ejecting head under a 
negative ir^surje, wherein said lyophilic portion is 
obtained tw attaching on said lyophobic surface a 
polymer fragmented^ product having both lyophilic and 
lyophobic groups, which is produced by subjecting a 
polymer having both lyophilic and lyophobic groups to 
cleavage, in such a raWer as to orient said lyophobic 
group toward the surfacfe and said lyophilic group in 
the direction different Vrom that of said lyophobic 
group, said lyophilic pormon having a first lyophilic 
area relatively superior in\lyophilic nature and a 
second lyophilic area relatively inferior to the above 
first lyophilic area in lyophiJ!d_c nature. 

62. A fiber absorber, as an assembly of numbers 
of fibers, for use in liquid ejection which has a 
olefin resin at least on its surface and a reformed 
surface obtained by subjecting at least part of said 
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surface to surface reforming of giving lyophilic nature 
thereto and is used for holding a liquid supplied to a 
liquid ejecting head under a negative pressure, 
comprising a wettable surface structure having 
relatively long chain hydrophilic groups and relatively 
short chain hydrophobic groups alternately on said 
fiber surface, the wettable surface structure being 
obtained by the following steps of: 

forming a fiber surface having a treatment liquid 
attached thereon, the treatment liquid comprising a 
polymer having a hydrophilic group and a group of which 
interfacial energy is almost the same as the surface 
energy of the fiber surface comprising said olefin 
resin as a constituent, a dilute acid as a catalyst for 
15 said polymer cleavage and alcohol; 

subjecting said polymer to cleavage by evaporating 
the treatment liquid attached on said fiber surface and 
allowing said dilute acid to be changed to a 
concentrated acid; and condensing the polymer cleavage 
20 products, said wettable surface structure having a 

first lyophilic area relatively superior in lyophilic 
nature and a second lyophilic area relatively inferior 
to the above first lyophilic area in lyophilic nature. 



5 
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25 63. A liquid container, comprising a container 

casing H^iaigw a supply opening for supplying a liquid 
to a liqu\d ejecting head and an atmosphere 
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communication port for communicating with the 

kmosphere; and a fiber absorber for use in liquid 
ejection according to claim 54 which is contained in 
saidk container casing to hold the liquid therein 
utilising a negative pressure. 

64\ A liquid container, comprising a container 
casing halving a supply opening for supplying a liquid 
to a liquaid ejecting head and an atmosphere 
communication port for communicating with the 
atmosphere; \and a fiber absorber which consists of an 



olefin ^esin,\ has been subjected to surface treatment 
of givi^g^ffyojihilic nature thereto at least on part 
thereor \n ^ich\a manner as to be allowed to have 
15 stronger lyophil\c nature as it becomes away from said 
supply opening, ai?d is contained in the above container 
casing to hold the \iquid therein utilizing a negative 
pressure. 



20 65. A liquid container, comprising a container 

casing having a supply opening for supplying a liquid 
to a liquid ejecting head apd an atmosphere 
communication port for communicating with the 
atmosphere; and a fiber absorbVr which consists of an 
25 olefin resin, has been subjected to surface treatment 
of giving lyophilic nature theret\ at least in the 
vicinity of said supply opening in^such a manner as to 
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be allowed to have weaker lyophilic nature as it 
bespmes away from the above supply opening, and is 
contained in the above container casing to hold the 
liquid therein using a negative pressure. 

66 \ A liquid container, comprising a negative 
pressure Venerating member containing chamber which has 
a supply opening for supplying a liquid to a liquid 
ejecting head and an atmosphere communication port for 
communicating^ with the atmosphere and contains therein 
a fiber absorbbr consisting of an olefin resin for 
holding ^wliqudM under negative pressure; and a liquid 
containir\j gKambbr which communicates with said 
negative pres^jirAgenerating member containing chamber 
and has a ^iquid containing portion substantially in a 
sealed state except \the portion communicating with said 
negative pressure generating member containing chamber, 
said fiber absorber exacting over said communication 
portion as a layer intersecting the gravity direction 
and having a portion havinW been subjected to surface 
treatment of giving lyophilins nature thereto in such a 
manner as to be allowed to havfe weaker lyophilic nature 
on its upper portion . \ 

67. The liquid container according to claim 66, 
wherein said negative pressure genera\ing member 
containing chamber and said liquid con-raining chamber 



- 190 - 



are separable from each other at said communication 
portion. 

\ 68. The liquid container according to claim 66 , 
wherein said liquid containing portion has a bag 
capabife of producing a negative pressure when it is 
deformed, said bag containing a liquid. 

69. \A method of producing a fiber absorber, as an 
assembly cSjf numbers of fibers, for use in liquid 
ejection whVch has a lyophilic group provided on at 
least the paVt of its surface which should be subjected 
to surkce treatment of giving lyophilic nature thereto 
and is asV fofi holding a liquid supplied to a liquid 
eject ingXhea^ uAder a negative pressure, comprising: 

a fi\st steA of providing a liquid, which contains 
a polymer including a first portion having the above 
lyophilic group andV second portion having a group of 
which interfacial eneirgy is different from that of the 
above lyophilic group Brut is almost the same as the 
surface energy of the aobve surface part to be 
subjected the above surface treatment, to the part 
which should be subjected tb surface treatment of 
giving lyophilic nature thereto in such a manner as to 
form a first area where the density of the liquid 
provided is relatively high and la second area where the 
density of the same is relatively Vow; and 
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second step of obtaining a first lyophilic area 
relatively superior in lyophilic nature and a second 
lyophilUc area relatively inferior to the above first 
lyophiliV; area in lyophilic nature in such a manner as 
to orientXthe above second portion of the above polymer 
toward the\ above surface part and the above first 
portion of Vhe same in the direction different from the 
above surfacp part. 



15 



10 70. A method of producing a fiber absorber, as an 

assembly of nuirabers of fibers, for use in liquid 
ejection which Has a lyophilic group provided on at 
least the tfe^rt o4 its surface which should be subjected 
to surf aceVt^^tmqnt of giving lyophilic nature thereto 
and is usedT f or\hol^ding a liquid supplied to a liquid 
ejecting he^d under \a negative pressure, comprising: 

a first step of%>roviding said part of the surface 
with a liquid containing a polymer fragmented product 
which has a first portion with a lyophilic group and a 
20 second portion with a gr^up having an interfacial 

energy different from thaik of said lyophilic group but 
almost the same as the surface energy of said part of 
the surface, said polymer fragmented product being 
obtained by subjecting a polyr^er to cleavage which has 
25 said first and second portions \n such a manner as to 
form a first area where the density of the liquid 
provided is relatively high and a\pecond area where the 
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^density of the same is relatively low; 
\ a second step of obtaining a first lyophilic area 
relatively superior in lyophilic nature and a second 
lyofthilic area relatively inferior to said first 
5 lyopr^Llic area in lyophilic nature in such a manner as 
to orient the second portion of said polymer fragmented 
producA toward said part of the surface and said first 
portion \f the same in the direction different from 
said part\of the surface; and 
10 a thifid step of condensing at least part of the 

oriented portions of said polymer -fragmented product on 

71. T^^method of producing a fiber absorber for 
15 use in liqu*Ld ejection according to claim 69 or 70, 
wherein said firsAstep comprises immersing in said 
liquid only said fisst area of said part of the surface 
of said fiber absorbed for use in liquid ejection. 

20 72. The method of \producing a fiber absorber for 

use in liquid ejection according to claim 69 or 70, 
wherein said first step comprises the following sub- 
steps of : \ 

uniformly providing said iSiquid to the entire 

25 portion of said part of the surface of said fiber 

absorber for use in liquid ejectioifc; and compressing 
the area farthest away from said firat area of said 
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[iber absorber for use in liquid ejection so as to move 
Ld liquid toward said first area. 



10 



73. The method of producing a fiber absorber for 
use iVi liquid ejection according to claim 69 or 70, 
wheredm said first step comprises the following sub- 
steps o£z uniformly providing said liquid to the entire 
portion )pf said part of the surface of said fiber 
absorber Yf or use in liquid ejection; and moving the 
liquid provided on the area farthest from said first 
area toward said -first area- by the centrifugal force. 



741 \ TJadl method of producing a fiber absorber for 
use in -LfLqug-Ci ejection according to claim 69 or 70, 
15 wherein said fiVst step comprises the following sub- 
steps of: uniformly providing said liquid to the entire 
portion of said part of the surface of said fiber 
absorber for use in\liquid ejection; and moving the 
liquid provided on tHfe area farthest from said first 
20 area toward said first \area by the air flow. 



25 



75. A method of producing a fiber absorber, as an 
assembly of numbers of fibers, for use in liquid 
ejection which has an olefinYresin at least on its 
surface, has a lyophilic grouA provided at least on the 
part of said surface, and is u^ad for holding a liquid 
supplied to a liquid ejecting he\d under a negative 
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ressure, comprising : 

a first step of providing said part of the surface 
witl\ a liquid in which a polymer of alkylsiloxane 
inclining a lyophilic group is dissolved in such a 
manneA as to form a first area where the density of the 
liquid provided is relatively high and a second area 
where traa density of the same is relatively low; and 

a sebond step of obtaining a first lyophilic area 
relatively superior in lyophilic nature and a second 
lyophilic abrea relatively inferior to said lyophilic 
area in lyophilic- nature in such a manner as to orient 



said alkylsiloxane toward said part of the surface and 
said lyopfffcalicX group in the direction different from 
said partvdfVtha surface. 

p V 

76. A methocXof producing a fiber absorber, as an 
assembly of numbers V}f fibers, for use in liquid 
ejection which has ar\ olefin resin at least on its 
surface, has a lyophilic group provided at least on the 
part of said surface, a^d is used for holding a liquid 
supplied to a liquid ejecting head under a negative 
pressure , comprising : 

a first step of providing said part of the surface 
with a liquid in which a polymer fragmented product 
obtained by subjecting a polymer of alkylsiloxane 
including a lyophilic group to cleavage is dissolved in 
such a manner as to form a first a^rea where the density 
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of the liquid provided is relatively high and a second 
a^a where the density of the same is relatively low; 
and \ 

\ second step of obtaining a first lyophilic area 
5 relatively superior in lyophilic nature and a second 
lyophiliSe area relatively inferior to said first 
lyophilicXarea in lyophilic nature in such a manner as 
to condensed said polymer fragmented product on said 
part of the Vurface, in addition, to orient said 
10 alkylsiloxane Voward said part of the surface and said 
lyophilic groupXin the direction different from said 
part of the surfakze. 

- fcX — - - - - 

15 use in liquid ejectioln according to claim 75 or 76, 
wherein said first stem comprises immersing in said 
liquid only said first erarea of said part of the surface 
of said fiber absorber for use in liquid ejection. 

20 78. The method of producing a fiber absorber for 

use in liquid ejection according to claim 75 or 76, 
wherein said first step comprises the following sub- 
steps of: uniformly providing sa:ra liquid to the entire 
portion of said surface of said fi\er absorber for use 

25 in liquid ejection; and compressing \fche area farthest 
from said first area of said fiber absorber for use in 
liquid ejection so as to move said liquid toward said 
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first area. 
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79. The method of producing a fiber absorber for 
use %n liquid ejection according to claim 75 or 76, 
wherein said first step comprises the following sub- 
steps \f: uniformly providing said liquid to the entire 
portion\of said surface of said fiber absorber for use 
in liquid ejection; and moving the liquid provided on 
the area farthest from said first area toward said 
first area\by the centrifugal force. 
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use 




Th4 method of producing a fiber absorber for 
\ 

quid ^ejection according to claim 75 or 76, 



FiYs 



wherein said fi ^' t st:e P comprises the following sub- 



steps of: uniformly providing said liquid to the entire 
portion of said surface of said fiber absorber for use 
in liquid ejection;\ and moving the liquid provided on 
the area farthest fr^m said first area toward said 
first area by the air \f low. 

81. A method of prfoiucing a fiber absorber, as an 
assembly of numbers of filers, for use in an ink jet 
apparatus which has an olefi^n resin at least on its 
surface, has a lyophilic groub provided at least on the 
part of said surface, and is i^ed for holding a liquid 
supplied to a liquid ejecting he^d under a negative 
pressure, comprising the steps 



ie^ad 
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forming a fiber surface having a liquid, which 
contains polyalkylsiloxane having a lyophilic group, 
acid ana alcohol, attached thereon in such a manner as 
to form a first area where the density of the liquid 
provided Is relatively high and a second area where the 
density ofXthe same is relatively low; and 

obtaining a first lyophilic area relatively 
superior in Yyophilic nature and a second lyophilic 
area relatively inferior to said first lyophilic area 
in lyophilic nature in such a manner as to heat and dry 
the liquid attaqhed on said fiber surface at 
temperatures hignfer than room temperature and lower 
than the meVWg pVnt of the above olefin resin. 

82. A method o\ producing a fiber absorber, as an 
assembly of numbers o\ fibers, for use in liquid 
ejection which has an olefin resin at least on its 
surface, has a lyophiliok group provided at least on the 
part of said surface, andVis used for holding a liquid 
supplied to a liquid ejecting head under a negative 
pressure, comprising the steps of: 

forming a fiber surfaceVaving a liquid, which 
contains polyalkylsiloxane having a lyophilic group, 
acid and alcohol, attached thereon in such a manner as 
to form a first area where the density of the liquid 
attached is relatively high and aXsecond area where the 
density of the same is relatively Jkow; and 
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obtaining a first lyophilic area relatively 
superior in lyophilic nature and a second lyophilic 
area relatively inferior to said first lyophilic area 
in lyopmllic nature in such a manner as to dry the 
liquid a-nbached on said fiber surface and, during the 
drying process, orientate said lyophilic group in the 
direction opposite to said fiber surface so as to 
subjecting tne fiber surface to surface treatment of 
giving lyophij&Lc nature thereto. 

83. The mewiod of producing a fiber absorber for 



use in liqu%I^jection according to claim 81 or 82, 
wherein saidV^t^p on forming a fiber surface comprises 
immersing onl^r said first area in said liquid. 

84. The method of producing a fiber absorber for 
use in liquid ejection according to claim 81 or 82, 
wherein said step of forming a fiber surface comprises 
the following sub-steps of: "uniformly providing said 
liquid to the entire portion c^f said fiber absorber for 
use in liquid ejection which slipuld be provided with 
lyophilc nature; and compress ingVthe area farthest from 
said first area so as to move said^ liquid toward said 
first area. 



85. The method of producing a frber absorber for 
use in liquid ejection according to cla\m 81 or 82, 
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^herein said step of forming a fiber surface comprises 

following sub-steps of: uniformly providing said 
liquid to the entire portion of said fiber absorber for 
use \n liquid ejection which should be provided with 
lyoplAlc nature; and moving the liquid provided on the 
area farthest from said first area toward said first 
area by\the centrifugal force. 

86. \Che method of producing a fiber absorber for 
10 use in liqimd ejection according to claim 81 or 82, 

wherein saidlstep of forming a fiber surface comprises 
the follgwingX sub-steps of: uniformly providing said 
liquid tSV:he |ntire portion of said fiber absorber for 
use in li\iy!ajjci ejection which should be provided with 
15 lyophilc i?atiiSre; \md moving the liquid provided on the 
area farthest from\said first area toward said first 
area by the air flo? 



87. A method of ^subjecting a fiber absorber, as 
20 an assembly of numbers \f fibers, for use in liquid 

ejection which has a lyorahobic surface and is used for 
holding a liquid supplied \to a liquid ejecting head 
under a negative pressure t\ surface reforming so as to 
reform said lyophobic surfaced into a lyophilic one, 
25 comprising a step of attachingXpn said lyophobic 
surface a polymer fragmented product having both 
lyophilic and lyophobic groups, which is produced by 



- 200 - 



subjecting a polymer having both lyophilic and 
lyophobic groups to cleavage, in such a manner as to 
oriemt said lyophobic group toward the surface and said 
lyophilic group in the direction different from that of 
said lyophobic group so as to have a first lyophilic 
area relatively superior in lyophilic nature and a 
second lwDphilic area relatively inferior to the above 
first lyophilic area in lyophilic nature. 



20 



10 88. A \nethod of subjecting a fiber absorber, as 

an assembly d\£ numbers of fibers, for holding a liquid 
supplied to a \Liquid ejecting head under a negative 
pressuEeJrco surface reforming on part of its surface, 
wherein^ the^ surface reforming is performed in such a 
15 manner dfe to condense a cleavage polymer, which has 
been oriented in accordance with the affinity of the 
interfacial energy oif a group similar to the surface 
energy of the part ofYthe surface of the above fiber, 
on said part of the sum ace, so as to have a first 
lyophilic area relatively superior in lyophilic nature 
and a second lyophilic ar&a relatively inferior to the 
above first lyophilic area \n lyophilic nature. 



89, A method of subjecting a fiber absorber, as 
25 an assembly of numbers of fibei^s, for holding a liquid 
supplied to a liquid ejecting hCTid under a negative 
pressure to surface reforming on part of its surface 
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using a liquid polymer, comprising a condensation step 
o^condensing a polymer fragmented product, which has a 
fir^t group which can be subjected to cleavage and 
condensation and has a lyophilic group and a second 
5 group off which interfacial energy is almost the same as 
the surface energy of the part of the surface of the 
above fib^r, into a polymer on the above part of the 
surface, solas to have a first lyophilic area 
relatively superior in lyophilic nature and a second 
10 lyophillinD area relatively inferior to the above first 
lyophiA-j^area \n lyophilic nature. 

90. \ A wettable surface structure of a fiber 
assembly used for holding a liquid to be supplied to a 

15 liquid ejecting head Vider negative pressure, 

comprising a lyophilic^portion including a polymer 
having relatively long c^ain lyophilic groups and 
relatively short chain lyoWiobic groups alternately, 
the above lyophilic portion ^having a first lyophilic 

20 area relatively superior in lyophilic nature and a 

second lyophilic area relatively^ inferior to the above 
first lyophilic area in lyophilic\ature • 



